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CHAPTER I 
INTRODUCTION 
Statement of the Problem: 
The purnoae of this project is to build a. course of study 
for Grade 5 in Ludlow, lifassachusetts, by elaborating on the 
textbook presently available in Ludlot-r through the extensive 
.use of instructional aids and devices. By utilizing these 
materials it is intended that the course of study will provide 
for two main objectives: (1) meaningful arithmetic, and (2) 
socially significant arithmetic. 
As to what is meant by "meaningful arithmetic," the 
1 
writer considers Brownell's definition appropriate: 
The 'meaning theory' conceives of arithmetic as a 
closely knit system of understandable ideas, principles, 
and processes. According to this theory, the test of 
learning is not mere mechanical facility in figuring. 
:rhe true teat is an intelligent gre.sp upon number rela-
tions and the ability to deal with arithmetical situations 
with proper comprehension of their mathematical as well 
as their practical significance. 
By 11 socially significant" arithmetic we mean the value of 
arithmetic, its importance, its necessity in the modern social 
2 
order. As Buckingham puts it, the idea of significance is 
1 William Brot•mell, 11 Psychological Considerations in the 
Learning and the Teaching of Arithmetic," The Teach:hrg of 
Arithmetic. Tenth Yee.rbook, National Council of Teachers of 
Mathematics. New York: Bureau of Publications, Teachers 
Gbllege, Columbia University, 1935, p. 19. 
2 Burdette R. Buckingham, 11 Significance, Meaning, Insight--
These Three, 11 The Mathematics Teacher. 31:26, Jan., 1938. 
- I 
2 
I . functional. 
Another objective for this course of study, and a more 
specific one, I - is to facilitate the transitional learning through I 
instructional aids from concrete objects and situations to the 
" . 
II number or quantitative abstractions. 
Before going any farther, it is necessary to define what 
\ve mesn by instructional aids and materials. The definition 
1 
ll gi ven by Grossnickle, Junge, and Metzner seems adequate: 
Instructional materials include anything which con-
tributes to the learning process ..• any picture, book, real jl 
a.ctivi ty, model, or teaching aid w·hich provides experiences 1 
to the learner for purposes of (a) introducing, enriching, jl 
classifying, or summarizing abstrac t arithmetic concepts, 
(b) developing desirable attitudes toward arithmetic, and I 
(c) stii¥ulating further interest a.nd e.ctivity on the part 
of the learner in the subject. 
1
:
1
Just1fication: ~~~ 
This project seems justified insofar as there is no 
II 
I 
·I course of study in arithmetic in Ludlow at present, and the 
1program is confined, for the most -part, to the t extbook. It is jl ,, 
hoped th8t this prog~am might induce other teachers in the 
,I 
1 svstem to enrich their arithmetic programs ln a like manner . 
II S~oDe: 
The writer will use the existing text book as a basis and 
elaborate on it by emphasizing the use of instructional aids 
1 Foster E. Grossnickle, Charlotte Junge, and William Metzner, 
11 Instructional Materials for Teaching Arithmetic, 11 The 
Teaching of Arithmetic. Part II, The Fiftieth Yearbook of the 
Society for the Study of Education. Chicago: The University 
of Chicago Press, 1951, n. 155. 
I' 
'I 
,_._nft materials whenever feasible and at the same time adjust the 
program to local situations. The plan will embrace a school 
year's work, from September to June. 
CHAPTER II 
REVIEW OF RESEARCH 
It is generally recognized that during the last 
thirty or forty years more fundamental improvements have 
been made in the teaching of the language arts than in the 
tea.ching of arithmetic. This may be so because in general 
the teaching of the language arts has been related more 
closely than the teaching of arithmetic to the children's 
own first-hand exneriences. The improvements also may be 
due to the growing realization that language communication 
occurs only to the degree that language symbols have the 
same meaning for the listener that they have for the 
speaker, and the same meaning for the reader that they 
have for the writer. 
If language teaching can be improved by relating 
language symbols to the child's concrete experiences, it 
seems probable that arithmetic teaching can be improved 
by relating arithmetic symbols to the child's concrete 
experiences, and if langua.ge teaching can be improved by 
emphasizing the meaning of language symbols, it seems 
probable that arithmetic teaching can be improved by 
emphasizing the meaning of arithmetic symbols. Do not 
arithmetic symbols, like language symbols represent things, 
ideas, and rela.tionships? Are not arithmetic symbols, 
like language symbols, a means of communication? 
1 
So says Hickerson in the preface of his book, Guiding 
Children's Arithmetic Exneriences; and it is upon this logical 
assumption that the writer bases this course of study. It will 
be noticed that Hickerson suggested two phases of arithmetic 
teaching, that of utilizing the children 1 s own concrete 
experiences and emphasizing the meaning of arithmetic. 
2 
According to Brownell, these two phases have been 
1 J. Allen Hickerson, Guiding Children's Arithmetic Experiences. 
New York: Prentice-Hall, Inc., 1952, p. vi. 
2 l'filliam J. Brownell, 11 iN1len is Arithmetic Meaningful, 11 Journal 
of Educatiqp~l _R_efiea:rc_h. _38_:_1.):9 -2_, 1'1~~gp. , ). 945. 
5 
neglected in the past, for he says: 
The arithmetic programs of the past twenty-five years 
have been inadequate chiefly at two points. First, these 
programs have given children little chance to use ideas 
and skills already learned in solving their own personal 
pro blems. Second, these arithmetic programs have 
neglected the meanings and rational principles which make 
arithmetic a phase of mathematics. 
1 
Brownell mentions further tha t one of the great faults 
of elementary education is to classify arithmetic as a skill or 
a drill or a tool subject. When arithmetic is looked upon as 
such and taught accordingly, the results of such teaching 
indicate just \vha t we have been getting in our schools for the 
past several decades; namely, arithme t ical incompetence. 1ihen 
the tool concept l on of arithmetic is utilized, the teaching 
'process tries to tell children what to do but not why they do 
it. Then by much drill they have to do it until they can 
demonstrate some degree of mastery. 
Arithmetic, however, is not a tool or a dril l subject, 
2 
according to Brownell. Proficiency is necessary, of course, as 
most everyone will agree; but more than proficiency (speed and 
correctness in computation) is demanded by the conditions of 
life. We may get along with mechanic al skills alone as long 
as those skills are used in situations that are familiar. But 
as we go from the familiar to the unfamiliar we must be able to 
1 Ibid. 
2 Ibid. 
--- -- --":.=-.=::::=-
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think--and one does not think effectively with mechanical skills · 
alone. Thinking is possible only to him who possesses rich 
meanings. We have been told for many years that skills can be 
used intelligently only when they have been acquired intelli-
gently; hence, the importance of meanings in arithmetic. 
1 
Thiele sums up the current trend in arithmetic when he 
says, "The keynote of the new arithmetic is that it should be 
meaningful rather than mechanical." 
Through meanings we secure insights and note rela-
tionships which without mee.nings, we should not be likely 
to hit upon. The insights in turn enable us to foresee 
connections and to tie together various aspects of the 
learning task which without understandzng, would have to 
be mastered separately, one at a time. 
There are at least four good reasons why meanings 
should be taught in arithmetic and these are: 
1. Arithmetic can function in intelligent living only , 
when it is understood. ·' 
2. Meanings facilitate learning. 
3. Meanings increase the chances of transfer. 
4. Meaningful arithmetic is better retained and is 
more easilv rehabilitated than is mechanically learned 
arithmetic:3 · 
If it is true then, that arithmetic must be made meaning-
ful, and most authorities seem to t h ink so, the question now 
arise s--h01., a re we to make ari thrnetic meaningful? 
1 G. L. Thiele, "Arithmetic in the Early Grades, 11 Arithmetic in 
General Education. Sixteenth Yearbook of the National Council 
of Teachers of Mathematics. New York: Bureau of Publications, 
Teachers College, Columbia. University, 1941, p . 45. 
2 William J. Brolvnell, Op. Cit., p. 495. 
J Ibio_. 
7 
11 The psychology of meaning ful teaching sugg ests that 
books and courses of study should not contain rules and explana-
tions, but instead , directions for act i vities with que stions and 
1 
suggestions to guide and aid children in g eneralized thinking." 
2 
Dewey cautions us, however, when he states, 11 1'-'Ieaning s are 
3 
not themselves tangible things." He said, 11 The children should 
put number into things. 11 
L~ 
According to Thiele: 
One of the first problems of the middle-grade teacher 
is that of anchoring meanings to things ... and if so it 
follows that number symbols and terms serve a definite 
purpose, namely, to designate objects as well as to 
indicate the ways in which objects &re manipulated. If 
this principle is adhered to, symbolization and meaning 
must develon together. Children will neither deal with 
symbols l'lhich have no designation nor "Till they consider 
meanings which cannot be symbolized. 
5 
Thiele also suggests tha t special emphasis be placed 
W:)On the need for concrete material in a meaningful program of 
1 C. L. Thiele, 11 From Concrete Experiences to the Higher Mental 
Processes of Arithmetic," Education. 61:480, April, 1941. 
2 John Dewey, How We Think. Boston: D. C. Heath & Co., 1909, 
p. 171. 
3 James A. McClellan and John Dewey, The Psychology of Number. 
New York : Appleton & Co., 1906, p. 61. 
4 C. L. Thiele, 11 Arithmetic in the f.Uddl e Grades, 11 The Teaching 
of Arithmetic. Part II, Fiftieth Yearbook of the National 
Society for the Study of Education. Chicago: The University of 
Chicago Press, 1951, P~ 79. 
5 Ibid. 
t==- ·- --
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arithmetic instruction. This is in keeping with the idea that 
children should first make number records of situations in which 
objects e.re manipulated before moving to described or abstract 
_levels. In short, an effort should be made to indicate the 
nature of an arithmetic program which may be termed meaningful. 
l•!eaningful arithmetic then does not mean the 
memorization of a few abstract statements; neither does 
it result from com~::mting endless masses of abstract 
examples. Meaningful arithmetic comes only by engaging 
in a wide variety of appropria te activities, first with 
concrete objects by which the process or diagrammatic 
representations wh:l.ch revea.l the function of the operation, 
and only finally by solving many verbal problems in which 
the need for the operation occurs in many languag e forms. 
No system of instruction, textbook, or course of study 
which fails to provide opnortunity for the learning of 
these meanings can properly be said to produce meaning ful 
learning regardless of the c].a.ims made for that program.l 
It has be en stated earlier that another obj ective of an 
2 
arithmetic p rogram is that of social significance. I•Iorton 
states: 11 The function of instructlon in arithrnetic is to teach 
the nature and use of the number system in the affairs of daily 
life and to help the learner utilize quantitative procedure 
effectively in the achievement of his purpose and those of the 
social order to which he is a part. 11 
To make arithmetic truly significant for pupils, 
teachers find it necessary to study carefully the ways in 
which arithmetic functions in the horne, school, and 
1 William J. Brownell, 11 When is Arithmetic Meaningful, 11 
Journal of Educational Research. 38:488, Marc}f, ., I945. 
2 Robert L. Morton, "The National Council Committee on 
Arithmetic," The Mathematics Teacher. 31:26?, · oct., 1938. 
==---
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community, and then devise methods of helping pupils to 
develop an awareness of the large variety of life situa-
tions in which arithmetic is used, and methods of helping 
pupils to deal successfully with the quantitative aspects 
of the situations discovered.l 
2 
Sauble, when discussing text books themselves, says that 
they seek to emphasize the significance of numbers by including 
a great variety of problems to solve, problems of the type that 
arise in the everyday experiences of the children or their 
parents, or problems which the children may be called upon to 
solve in later life. The problems may be of two types: a series 
of problems all based upon a social situation, or a group of 
problems about different socie.l situations, but all emphasizing 
the uses of some phase of the work, as fractions, decimals, or 
percentage. The success of textbook problems in giving signifi-
cance to arithmetic depends upon the extent to \vhich pupils 
recognize them as representative of real life situations. 
Some of the activities that would give social significance 
to an arithmetic program are: 
1. Dramatization of life situations and business 
nrocedures . 
2. Interviewing experts to obtain information about .'1 
topics being studied 
3. Taking trips 
1 Irene Sauble, "Enrichment of the Arithmetic Course, 11 
Arithmetic in General Education. Sixteenth Yearbook of the 
National Council of Teachers of Mathematics. New York: Bureau 
of Publications, Teachers College, Columbia University, 1941, 
pp. 181-2. 
2 Ibid., :p. 182. 
- - =-= --:- ---- ~ -- --=- r=-=--.::.=:.. -
4. Preparation of posters, bulletin board displays, 
and other types of exhibits 
10 
5. Prepar ing - and g iving special reports 
6. Constructing measuring instruments, of models, and 
of various devices 
7. Making a class scrapbook or individual scrapbooks 
to hold clipp ings, illustrations, and other supplementary 
materials 
8. Analyzing imaginary life situations having 
quantitative aspects about which first-h~:md information 
may be obtained 
· 9. Participating in activities of the home, school 
and conmuni ty which have definite quenti tative aspects .1 
'ivhen the social phase of arithmetic became recognized as 
im~ortant in education, it was greatly stressed in some quarters 
to the exclusion of the mathematical phase. In other words, 
the teachers stressed teaching pupils how to meet problems that 
they would encounter in their everyday lives and were not 
concerned a.bout arithmetic as an orderly and systematic way of 
thinking. Now, however, the pendulum is swinging back and the 
a.uthori ties are recognizing both phases as equally important. 
2 
Morton, speaking for the National Council Committee on 
Arithmetic, said: 11 The committee stands f or a kind of arithmetic . 
in which both the mathematical and the social aims are clearly 
3 
recognized as interdependent and mutually related." Buckingham 
1 Ibid. 
2 Robert L. Morton, 11 The National Council Committee on Arith-
metic,u The Hathematics Teacher. 31:269, Oct., 1938. 
3 Burdette R. Buckingham, 11 The Social Point of View in Arith-
metic,11 The Teaching of Arithmetic. Fiftieth Yearbook, Part II, . 
National Society for the Study of Education. Chicago Press, 
1951, p. 281. 
11 
follows the same point of view when he states: 11 A teacher should 
use a socially significa.nt approach, but his teaching of a given 
unit is not complete until the goal of mathematically meaningful 
ideas has been reached ... We must, t herefore, do two things . We 
must teach arithmetic as a social study, and we must teach it as 
1 
mathema.tics.u Bond considers these two objectives as very 
di fferent but mutually helpful. 
Perhaps the most ~pertinent statement for our purposes is 
2 
that of Brueckner when he writes: 
Arithmetic is conceived as a closely knit system of 
underst andable ideas, principles and processes, and an 
important test of arithmetical learning is an intelligent 
grasp of the number relations together with the abili ty 
to deal wi th arithmetical situations with proper compre-
hension of their mathematical significance. The desired 
outcomes, related to the mathematical and the social 
:oha_ses, can most likely ·be secured by making certain that 
the pupil has vi tal social experiences in 1"lhich he is led 
to se e the number involved in situations that are meaning -
ful and s i gnificant to him, and if at the same time the 
teache r takes the steps needed to make certain that the 
mathematical meanings of the number elements involved is 
fully grasped. by the learner ... The aim of the teacher at 
all levels should be to develop in the pupils the ability 
and the disposition to view the affairs of life in orderly, 
systematic ways, and to use quantitative .techniques, when 
feas ible, to enable them to see the relationsh i ps more 
clearly and exactly. 
Now that a dual pur•po se for our course of study has been 
1 Elias A. Bond, "Proper Balance Between Social Arithmetic and 
a Science of Arithmetic, 11 rrhe Mathematics Teacher. 3.5:314, Nov. , 
1942. 
2 Leo J. Brueckner, 11 The Social Phase of Arithmetic Instruction,'~ 
Arithmetic in General Educati on. Sixteenth Yearbook of the 
Nationcl.l Council of Teachers of Nathematics. New Yo rk: Bureau of 
Publications, Tea.ch_ers Col l eg~ , _Columbia _ Univ~_rsity, 194l, _p_. 144! 
12 
established, it is necessary to determine how this can best be 
accomplished. The success of a meaningful a.nd socially signifi-
cant program in aritrunetic depends, in a lar~e degre e, upon 
methods and materials of 1 nstruction which will suffice in a.ll 
situations. The skillful teacher selects methods and materials 
in terms of the outcomes to be achieved and the needs ond the 
interests of the children. If instruction in arithmetic is to 
' insure a steady gro\-lth in understanding number relations, a \ITide 
variety of instructional materials must be used to enrich and 
to supplement the learner ' s experience. 
I t is now generally agreed that concrete m&..teria.ls must be 
accessible in the classroom. A great ad vocate of concrete 
1 
materials , Catherine Stern, says that there is no other way for 
the child to acquire abstract concepts but to develop them by 
himself from first - hemd experiences with concrete objects. 
2 
Sueltz sugge sts that schoolrooms have aTleast a minumum 
of mathematiccl equipment, such as a me ter, standerd measures, 
• various containers, geometri c forms, and similar t hings. He 
I 
·actds that this equipment should "t>e handled as well afl seen by 
t h e pupils. 
1 Catherine Stern, II The Natural vlay to Numbers' u j"ournal of 
Education . 132:248, Dec., 1949. 
2 Ben A •. Sueltz, 11 Measuring The Newe r Aspects of Functional 
Arithmetic, 11 The Elementa!'Y School Journal. LV?:324, Feb., 1947. 
!I 
I 
II 
/ 
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13 
1 
Morton outlines the use of concrete materials and at the 
same time signifies the role of the teacher. 
Certain very elementary phases of number experiences 
must be provided by the teacher. Because of their nature 
they cannot be provided by the textbook or the course of 
study. In the development of most topics, the first 
experi ences should be concrete. That is they ohould be 
sensory in character; they should deal with objects which 
can be seen and handled. Later experiences may be semi-
concrete; they may deal with pictures of objects and with 
diagrams. Obviously, the object stage cannot appear in 
the course of study or in the textbook. It must be 
supDlied by the teacher. The course of study and the 
teacher's guide which accomuanies the texttook should offer 
suggestions, but after that it is up to the teacher to do 
the job. The semi-concrete stage and the abstract stage 
can very well appear on the pages of the textbook. But 
the concrete stage must be supnlied by the teacher. 
The primary purpose of the use of such visual learning aids 
is to discover or demonstrate the meaning and nature of arith-
metic processes and related facts. However, the use of such 
materials does not guarantee, and in some cases does not facili-
tate, the development of meaning. They are steps toward the 
development of abstract thinking, and, since they can be seen or 
manipulated, their use may do much to build up the child's 
2 
confidence as well as his understanding. 
The teacher' needs to be careful when objective materials 
1 Robert L. Morton, Teaching Children Arithmetic. New York: 
Silver Burdette Co., 1935, p. 4. 
2 Herbert F. Spitzer, 11 Learning and Teaching Arithmetic," The 
Teaching of Arithmetic. Part II, The Fiftieth Yearbook of the 
National Society for the Study of Education. Chicag o: The 
University of Chicago Press, 1951, p. 130. 
14 
are used for demonstration purposes. He must always make 
certa.in that the pupils go beyond the . mere activity and try to 
sense the idea which is being demonstrated. The teacher can 
stimulate this type of' thinking through his questions and by 
1 
placing emphasis upon certain points. 
In the same manner, pupils at 't'iork with their own 
objective materials need skillful teacher direction and 
guidan~e to help them to move from immature to more mature ways 
of thinJcing about numbers. It should be recognized that the 
manipulation of concrete objects represents only the first stage 
in the development of pupils 1 number ideas. In the second stage 
of progress PU1>ils are able to "think" certain arrangements when 
the objects are present or imagined, and pupils have developed 
the ability to use the language of number. As pupils analyze, 
a.ssemble, and comoare groups of objects, the teacher needs to 
guide their thinking to the point tha.t adva.ncement will be made " 
2 
steadily toward a higher stage. 
To summarize what has been written before, there seems to 
be general agreement now that an arithmetic program should 
stress the mathematical phase as well as the social phase. 
Instructional materials will aid in obtaining these objectives. 
They are not the "(,vhole story, however, and whether or not they 
1 Irene Sauble, Op. cit., p. 163. 
2 Ibid. 
-=== 
do the job dep ends upon the · teacher's knm..,ledge of their use 
1 
and his application of them. As Ebert states: 
15 
Math ematics is not only computation and manipulation 
of symbols; it is also understanding of the principles of 
com~utation and of the meanings of the symbols. It deals 
with not only important concrete situations and 
experiences, so very necessary for meaningful lei rnings, 
but also with useful abstractions and generalizations 
1-lhich gro\v out of concrete experiences. 
1 Reuben s. Ebert, "Generalization Abilitie s in Ma thematics," 
Journal of Educational Research . 39:671, May, 1946. 
11 
CHAPTER III 
OUTLINE OF CONTENT AND K~THEHA.TICAL UNDERSTANDINGS 
INTRODUCTION 
The following .outline in this chapter is based upon the 
I 
!material in . Growth in Arithmetic, Grade 5, by Clark, Moser, 
;1 and Junge. The i terns are listed topically and would not 
!necessarily be taught in the sequence in which they are listed. 
11 The purpose of this outline is to g ive the teacher a quick look 
•
1 
at what material or phases of arithmetic should be taught in 
' Grade 5 in Ludl Oirf. 
I 
Immediately fol l owing the outline of content is a list 
Jof mathematical understandings whi ch the writer feels should 
,I be revievred or t aught in f ifth grade. Many of these under-
11 
~ standings should have been taught before grade-five and should 
I I be reviewed 
: enrichment. 
! emphasis in 
for clearer understanding and possible arithmetical 
Those understandings that should receive special 
grade-five are starred(*). This list do es not 
I 
, represent a complete list of understandings for grade-five. 
I 
11 However , the writer feels the more basic and impor•tant ones are 
1
1 mentioned. In regard to the sequence of' teaching these 
!understandings, it should coincide with whatever phases of 
arithmetic these understandings are concerned. 
17 
ARITHME'EIC OUTLINE FOR GRADE V 
I. The Number System 
A. Review of work in the lower grades 
B. Underst anding, reading end writing numbers up to one 
1 million 
C. Roman numerals to CC 
D. Meaning and terminology of common fractions 
1. Parts of wholes 
2. Parts of a group of wholes 
3. Mee.nings of terms 
E. Introduction to decimals 
1. Meaning of decimals 
2. Reading and writing decimals 
3. Uses of decimals 
II. Addition of l~ol e Numbers 
A. Review and extension of concepts and skills of 
addition 
1. Meaning of carrying 
2. Use of key facts 
3. Adding by making tens (mental addition) 
B. Basic addition facts--review and complete diagnosis 
C. Estimating sums 
1. Rounding off numbers 
III. Subtraction of l'lhole Numbers 
A. Review and extension of concepts and skills of sub-
traction 
1. Meaning of borrowing 
2. Relationship to addition 
). Breaking the subtrahend into parts (mental 
subtraction) 
18 
B. Basic subtraction facts--review ~nd complete diagnosis 
C. Estimating differences 
IV. Multiplication of Whole Numbers 
A. Review and extension of concepts and skills of 
multiplication 
1. Meaning of carrying 
2. Relationshin to addition 
). Meaning and placement of the s econd partial 
product . 
B. Basic multiplication facts- - review and complete 
diagnosis 
C. Reteaching of multiplying by two and three place 
numbers 
D. Estimating products 
1. Rounding of the multiplicand or multiplier 
V. Division of \ihole Numbers 
A. Review and extension of concepts and skills of 
---=--- -'='----==- - - -- = 
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division 
1. Measurement meaning 
2. Sharing or partition meaning 
3. Different ways of writing division 
4. Meaning of remainders 
B. Basic facts--review and comulete diagnosis 
C. Estimating quotients 
1. Helping tables 
2. Hint system 
D. Finding two and three-figure quotients b y division 
1. Development of the meaningful process of dividing 
E. Dividing with two-figure divisors 
1. Determining the number of figures in the quotient 
2. Understanding quotient f'ig ures 
3. Placing quotient figures 
4. Steps in division 
5. Zeros in the quotient 
6. Relationship to addition and subtraction 
F. Dividing a number by a larg er number 
VI. Fractions and Mixed }.~umbers 
A. Review work of previous grades 
1. Meaning of fractions 
a. Collection idea 
b. Fractional-scale idea 
---=- -=...::.....-=- -==:..___ --4- - ~--=-~-
c. Denominator 
d. Numerator 
B. Comparing fractions 
C. Kinds of fractions 
1 . Common 
2. Improper 
D. Adding and subtracting fractions to whole or mixed 
numbers 
1. Finding co~~on denominators 
E. Subtracting fractions with and without borrowing 
F. Multiplying whole numbers by fractions and mixed 
numbers (easy examples) 
G. Estimating and mental computation 
VII. Decimals and Percentage 
20 
A. Introduction to meaning, reading, writing, and uses 
of tenths and hundredths 
1. Relationship to common fractions 
B. Review of United States money 
C. Introduction to adding and subtracting tenths and 
hundredths 
' VIII. Measurement 
A. Review and extension of measures of length, liquid, 
i weight, and time 
B. Area of rectangular figures 
~-=---=- -=-=="-=-~ ~==o--=====-= -'IF====~ 
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1. Meaning and understanding of sq. in., sq. ft., 
1 sq. yd. 
I C. Perimeter of rectangular figures 
D. Dry measure 
IX. Business Usage 
A. Review of 'tvork of previous g r ades 
B. School savings accounts 
c. Keeping a record of money earned 
I D. Sharing party expenses 
I I X. Graphs, Tables, and Charts 
A. Reading and making sim9le bar graphs 
B. Reading and making tabular repo~ts I XI. Geometric Concepts, Scale Drai'Tings 
A. Review work of nrevious grades 
B. Reading maps dra1Yn to scale; reading and making 
simple scale drawings 
C. Finding area in a rectangle in sq. in., sq. ft., sq. 
yd. 
D. Uses of simple geometric figures to build. meanings 
of fractions and mixed numbers 
XII. Problem Solving 
A. Pu-pil generalization concerning thought patterns 
underlying problems 
1. Discovering and formulating basic relationships 
B. Helpful problem-solving techniques 
1. Estimating 
2. Mental arithmetic 
3. Choosing a.mong alternate solutions 
4. Generalizing the relationship in problem 
lsi tuations. 
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5. Relating problems that seem difficult to easier 
j. roblems of the same type . 
I C. Three-step problems 
ARITHMETICAL UNDERSTANDINGS FOR GRADE FIVE 
Our Number S stem 
1. In a two di g it number the number on the left repre-
sents the number of tens in the group . 
*2. The ratio of the bases from left to right is ten to 
ne: the ratio of the bases from right to left is one to ten. 
3. Zero is used as a place holder to indicate that there 
s no frequency to record in a place in a number. 
4. The absolute val ue of a digit in a number is its 
ositional value. 
s. The relative value of a dig it depends on the amount 
of transformation (change). The relat ive value of 6 in 69 
lis 60 ones. 
-----===== 
Addition of Whole Numbers 
1. The order of the addends does not affect the sum, 
1i.e., interchang ing the addends 111 a series does not change 
the sum. 
2. \~'he n zero is added to a number the value of the 
number is not changed. 
J. Only t h ose numbers can be added together which 
represent objects that have e common characteristic (a). 
4. Only digits in like places can be added. 
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*5. The sum of any column of f i gures cannot exceed the 
product of the largest figure in the column times the number 
of figures in the column. 
6. In addition we begin at the right with the one's 
column, so that if there are ten or more ones they. can be 
chang ed into an equivalent number of tens and added to the 
ten's c olumn. 
Sub traction of Vfhole Numbers 
1 . Only digits in like places can be subtracted. 
2. In subtraction, when the figure in the one's place in 
toD number is smaller than t he fi gure i n the b ottom 
it is necess ary to 11 borrm·111 a ten from the ten's 
the tou number, transform (ch&nge) into 1 0 ones and 
them to the figure in the unit's place in the top 
24 
J. In subtraction the minuend (top number) is equal to 
sum of the subtrahend (bottom number) and the remainder. 
4. "Borrowing" is e method of changing a ten into 10 
hundred into 10 tens, a thousand into 10 hundreds. 
*5. Carrying and borrowing are reverse processes. 
bers ~ ~~~~~~~~~~~~~~ 
*1. Multiplicati 0n is a quick way of adding several equal 
*2. Interchanging the numbers in a multiplication fact 
(or example) does not change the an swer. 
3. Multi~lying by two is the s ame as doubling the number. 
*4. When mul tiplying by the f igure in the ten 1 s pl ace, it 
s nec e ssary to leave a space in the one 1 s place of the 
second partial :oroduct, or fill it in with ' .. a zero. 
5. In multipl ying, 1'\Then the produc t of tNo digits in the 
e•s place is ten or more it is necessary to transform 
(change) the number into the g r eatest number of tens ancl c:tdd 
number of tens to the ten 1 s product. 
*6. 'iihen multiplying by a t v!o digit number, the second 
product has a larger value than the first partial 
7. In a mul tiDlication table, the product increases by 
value of' the table being developed. 
=-=~=~--- -----
II 
,, 
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8. The answer to a multi plication example can be found 
by e.dding. 
9. When multiplying whole numbers, the answer is always 
1!1 a r ger than either number . 
II 
II 
I! 
*10. When the digits are identical in a two digit multipli er ~ 
. (e.g . , 33), the s econd partial product has the value ten times 
!that of the first partial product. 
11. Carrying is a method of changing ten or more unit s 
/! into an equive.lent number of 
product of the ten's place. 
tens and adding this to the 
I 
12. When mult i olying by a number with two or more dig its 
answer is the sum of the partial products. 
13. Any partial product is smaller than the answer 
~ (product), unless multiplying by an even ten, etc. 
I 
1j *14. Placing a zero on the right of a number (annexing) 
;1 increases the number ten times. 
I 
1
! Division of 't'lhole Numbers 
II 
t' ~ *1. Division is a quick way of finding how many times one 
II number is contained in another. 
,, 
h * 2 . Division is a method for finding how many group s like 
I 
~ the divisor there are in the dividend. 
I 
1 *3. The quotient tells how many times the divisor can be 
~ subtracted from the dividend. 
'I 
*4. Multiplication a.nd division are rele.ted processes. 
__ J 
I' 
,I 
II 
I 
I 
I 
- - --- ~ -· ~ -- -==-----=-.... -
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*5. The remainder in division is less than the divisor 
jand indicates that there is not enough left over to make 
1another group the size of the divi sor. 
26 
*6. The dividend is equal to the p roduct of the divis or 
,and the quotient. 
*?. Multipl yir.G oath the divisor and the dividend by the 
1same nwnber does not chang e the value of the quotient. 
*8. Whether or not the remainder in a division problem 
is to be expressed as a fractional part of the divisor 
!depends upon the nature of th e problem. 
*9. The remainder al\';ay s refers to the sam e thing as the 
ldi vidend. 
*10. If different division exampl es have the same 
dividend, the l arg er the divisor the small er the quotient, 
lor the larger the quotient, the smaller the divisor. 
*11. If di f ferent cti vision examples have the same 
divisor, the example which has the largest quotient has the 
largest dividend, and in a similar manner , the example which 
has the smallest quoti ent has the smalle st dividend. 
Common Frac tions 
I 1. \~1en an object or group of objects is divided into 
ltwo equal parts, each part is one-half. 
*2. Both numerator and denominator of a fraction may be 
mul tinlied b"y the s ame number 'li-!i thout changing the value of 
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fraction. 
*3. In a group of fractions having the same numerator the 
that has the largest denominator has the smallest 
size. 
*4. In a group of fractions having the same numerator the 
that has the smallest denominator has the largest 
iValue or size. 
*5. A common fraction may represent an indicated division 
• n w·hich the numerator is a dividend and the denominator is a 
ivisor. 
*6. A fraction may represent the relationship between one 
r more equal parts of a group. 
*7. A fraction may represent the relationship between 
ne or more equal parts of an object . 
*8. A fraction may represent the ratio between two 
amounts by comyJaring two quanti ties such as two and four. 
*9. In a group of fractions hav i ng the same denominator 
fraction that has the largest numerator has the largest 
alue or· size. 
*10. In a grou~J of fr e.cti 'Jns having the same denominator 
the fraction that has the smallest numerator has the smallest 
alue or size. 
*11. A common fraction has a value less than one. 
*12. An improper fraction ha.s a value equal to one or 
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I 
g reater than one. 
*13. When a fraction is reduced, its size or value remain 
l the same but its terms are smaller. 
*ll.J·. tractions must be changed to a comlllon size (or value, 
1or denominator) before they can be ad_ded or subtracted. 
I *15. Both numerator and denominator of a fraction may be 
divided by the same number without changing the value of the 
fraction. 
*16 . Adding the same number to both numerator and 
denominator of a fraction will change the value of a fraction. 
*17. Subtracting the same number from both numerator and 
the denominator of a fraction will change the velue of a 
fraction. 
*18. The numerator of a proper fraction is less than the 
!denominator. 
*19. A mixed nwnber contains a whole number and a frac-
tion. 
I *20. A mixed number is greater than one whole. 
*21. A mixed number is greater than a proper fraction. 
*22. A proner fraction is always less than an improper 
raction. 
*23. Reduction of fractions means that fewer parts are 
ound, but the parts are larger. 
*24. \vhen we change a fraction to higher terms we . p roduce 
ore parts but the parts formed are smaller. 
!Decimal Fractions 
*1. A decimal fraction can be written as a common fraction 
I 
!with a denominator of ten or a oower of ten , hundred , t hou san , 
1
ten thous and , etc. 
*2. In a mix~d d~cimal with identical digits (e. g ., 6.6) 
the digits in the tenth's place has a value one-tenth that of 
the dig it in the one's place. 
I 
*3. In a decimal fraction with the same digits (.44), the 
digit in the tenth 's place has a value ten times that of the 
digi t in the hundredth's place. 
*4. The sum of two or more decimals can be found by 
changing them to common fractions and adding. 
*5. The difference between two decimals can be found by 
first chang ing them to common fra.ctions having the same 
I denominator and subtre.cting. 
*6 . It is easie r to add decimals if they are listed with 
ithe decimal points in one column, the tenths in another 
column, the hundredths in another column, etc. 
*7. To multiply a decimal by ten move the dec imal point 
jone olace to the right. 
I 
I 
-=----~-
CHAPTER IV 
INSTRUCTIONAL UNITS 
I NTRODUCTION 
In order to give the teacher an idea of how mathematical 
erst anding and social significance can be added to a 
rogram in arithmetic,two outlines of instructional units are 
ncluded in this chapter. The first is a subject me,tter unit 
oncerned with readiness for teaching division with two-digit 
1 
This unit features the use of visual aids and 
division with multipl ication and subtraction. Its 
rimary purpose is to review the meaning of division and to 
et children to utilize what they already know about arith-
etic to solve division problems. 
Social significance can be added to an arithmetic 
through the use of experience units. The unit on 
uroblems in Springfield, Mas sachusetts, is an effort 
o illustrate this. Much more could have been done with the 
;social-studies side of this unit, but,since this paper deals 
th arithmetic~the writer considered arithmetic objectives 
as much as possible. It would be very proper for the teachi 
W. Junge, Harold E. Moser, Growth 
New York: World Book Company, J7fJ1 
31 
of a subject me.tter · unit, as indicated earlier, to be included 
in the teaching of this experience unit . Together, with 
app r opriate use of manipulBti~e materials and devices, these 
units t..rould give any program the mathematical mea.ning and 
social significance desired. 
INTRODUCTION TO DIVISION \HTH TVlO -FIGURE DIVISORS 
Overview 
This unit is an apr.>roach to the teaching of d.ivisi Qn to 
help overcome many of the learning diff iculties associated with 
hro-flgure divisors. There a.re t wo important features to t h is 
unit. 
1. The children spend most of their time in the intro-
ductory lessons solving problems. Corr ect quotients are found 
by reference to t ables and other devices so t hat the pupils 
attention is f ocused on the t otal si tu~tion. Step ~rocedures 
are not introduced until the process is understood. 
2. The step s in the division operation g r adually develop 
out of the learning activities o~the children. In ste ad of 
memorizing the com licated division formula of estimate , 
multiply , comps.re, subtract, etc. , the pupils discover it. 
Objectives 
1. To allo1.•T children to discover the complicated division 
p rocess fo r themselves 
II 
I 
'I 
•I 
t 
2. To develop a further understanding of the meaning of 
division 
3. To give children experiences at solving a partition-
32 
4. To give children experience in using charts and tables 
; Understandings 
~~· 1. We can find quotient figures by making a multiplication 
I table of the divisor. 
2. We can find quotient figures by subtracting. 
3. The division algorism will tell us if we have the 
, correct quotient figure. 
I 4. Estimation is a Hay of elimin&ting the 'ivork of making 
1a helping table. 
5. The division algorism is a shortened version 0f 
repeated subtraction. 
,, 
'I Outline of Content 
1. Dividing by tens (two-figure divisor) 
A. Problems within the experiences of the children 
I 
lare utili zed in accordance with the following chart: 
Tickets sold 
so far 
Money Collected 
PET STORE TICKETS 10¢ EACH 
1 2 3 4 5 6 7 8 9 
90¢ 
·, 
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B. Question: wbat does each of these divisions tell 
!about the chart? 
2 
10)20 10)35 
4 
10}1iD 10)5g 
6 
10T65 
C. Arrange counters in piles of ten. 
40 counters J -~~~ 
4 
40 ~10 : 4 10)40 
q 
10)90 
34 
II. Us ing a pr1ce-li st to sh ow t h e interrele.tion between 
mult i Pl ication and division 
' 
FRESH VEGATABLE&--PRIC E LIST 
: ; ; 
.I 
Vegetable s 1 1 b. 2 lb. 3 lb. 4 lb . 5 lb. p lb . 7 l b . 
Sninach $ .22 $.44 $ .66 $ .88 $1.10 $1.32 $1 . 64 
.. 
-
Lima Beans .31 .62 .93 1.24 1. 55 1 .86 2 . 11 
Cauliflower .40 .80 1.20 1.60 2.00 2.40 2.80 
A. Questions: 
1. How many pounds of lima-beans can you get 
for $ .93'? 
chart 
2. r.mat 1·roul d 3 lbs . of cauliflower cost? 
B. Making a multiplication table from the above 
lx22= 22 
2x22= 4l.J-
3x22:: 66 
4x22:. 88 
5x22 :.110 
r 
J 
J 
I 
• I 
i 
I 
l 
I 
r 
. ; 
I 
II 
C. Further understanding: There is a division fact 
for every multi~lication fact. 
22 
X 2 
--rnr 
III. Using a multiplication table to make number 
di scoveries 
words. 
lx21-= 21 
2x21= l.J-2 
3x.21:: 63 
4x21 -= 84 
5x21: 105 
6x2b 126 
A . Statement: Each page of a notebook holds 21 
B. Questions: 
1. How many words on six pages? 
2. Seven 21 1 s equal? 
3. Which fact tells us how many pages of 21 
words it will take to write 84 words? 
? 
21Tb'3 
IV. Finding ~art of a number (partition type division) 
20xl= 20 
20x2: 40 
20x3: 60 
20x4= 80 
20x5:100 
20x6: 120 
20x7:.140 
20x8:;160 
20x9.:180 
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A. Problem: The children in the class have 80 cans 
of fruit. They have 20 baskets. How many cans will they put 
in eech basket'? 
1. fo of 80: or 20T80 
2. 20 X ? : 80 
V. Finding quo tient figures by (a) subtracting, (b) 
making hel ping tables, (c) divis ion elgo risms 
98 
=ft l 
- ~2 I 3* 
-32 I 
2 
A. Questions: 
lx32: 32 
2x32: 64 
I ax32= 96 J 
xJ2-:1 28 
5x32;160 
6x32:::192 
7x32: 224 
1. Which division below is correct? 
2. How can you tell? 
6 r 6 
32~ 
192 
~ 
32~ 
224 
VI . Using the Hint System t o find the quotient figure 
A. Problem: 23Tb9 
B. Statement: Divide the first figure of t he 
dividend by the first figure of the divisor . 
C. Statement: 6~2=3 so there are probably three 
23 1 s in 69. 
J7 
SOLVING TR~FFIC PROBLEMS 
I. Overview 
The tremendous increase in automobile ownership and the 
subsequent increase in traffic problems have created a 
situRtion vital to the people in the vacinity of Springfi eld, 
Massachusetts. Since many of t he parents of Ludlow children 
vlOrk in and around Springfield., they are aware of the pre-
vailing hazardous traffic conditions. Ludlow children sho~ld 
understand the importance of the nevi highi'ray in regard to 
traffic problems as well as an imorovement in tran sportation 
f acilities. They have the op~9ort~nity of' watching it being 
built. Emphasis in this unit wil l be ulace d upon the mathe-
matical sk ills an d understanding s i nvolved in the building 
and ope r a tion of this highway. 
1 II. Objectives 
A. Social Understanding s 
To develop the understanding that: 
1. Roeds -o roduce noth1 ng J but are as important as 
farms and mines . 
2. Roads make it possible to move materials, object 
and people from one place to another. 
J. Ro ads are marks of civilization and p rogress. 
4. The r e are many k inds of roads. 
5. Roads have improved greatly in the past twenty 
-~~ -""--=~~-- ---- - - - --- --- ----
- =------= 
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years. 
6. Modern roads are more dur able, more comfortable , 
and safer. 
?. Lc.rge cities have difficult street-traffic 
I 
1 problems. 
8. The cost of building and maintaining a. h ight..ray 
should be shared by all the ~ eople. 
9. Good highways save time. 
10. Many peopl e travel long distances, daily, to 
I t'{ork . 
11. Many different kinds of machines are used to 
build modern highways. 
12. Good highw-ays are important to our nation 1 s 
def ense. 
13. Good highways add beauty to our country . 
B. Mathematical Underst anding s 
To develop the understandi ng that: 
1. We can also express thousands and a million with 
our number system. 
2. Multiplication is a quick way of adding several 
equal numbers. 
J. Intercha.ng ing the numbers in a multi ~?lication 
fact (or example) does not change the answer. 
4. vrnen multi -olying by the fi g ure in the ten•s 
- -- - -- - --=- - - ---=---
----====== 
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p lace, it is necessary to leave a sp ace in the one 1 s p l a ce of 
I the second p artial p roduct, or fil l it in ~Ti th the zero. 
I 5. i'Jhen multiulying by a two dig it number, the 
second p artial p roduct has a larg er value t h an the first 
arti&l p roduct. 
6. vmen the d i g its are identical in a two dig it 
multiplier (e. g ., JJ), the second partial p roduct h a s the 
I value ten times that of the firs t ~artial product. 
?. Placing a zero on the right of a number 
( annex ing ) increases the number ten times. 
8. Division is a quick way of finding how many 
times one number is contained in another. 
9. Division is a method for find i ng h ow ma ny group s 
lik e the divisor there are in the d ividend. 
10. The quotient tell s h ow many times the divisor 
c a n be subtracted from the d ividend . 
11. Multi~lication and division are relat e d 
p rocesses. 
12. Th e remainder in division i A less t h an the 
diviso r a nd indicates that there is not enoug h left over to 
I me.ke another• group the size of the divisor. 
13. The dividend is equPl to the p roduct of the 
divisor and the quotient. 
14. Multiplying both the divisor and the dividend 
--
40 
by the same number does not change the value of the quotient. 
15. Whether or not the remainder in a division 
p roblem is to be expressed as a fractional part of the 
d ivisor de9ends upon the nature of the problem. 
16. The remainder always refers to the same thing 
as the dividend. 
17. If different division examples have the same 
dividend, the larg er the divisor the smaller the quotient, 
or the le.rger the quotient, the smaller the divisor. 
18. If different division exam9l e s have the same 
divisor, the example ,.,hich has the largest quotient has the 
largest dividend, and in a similar manner, the example which 
has the smal l est quotient has the smallest dividend. 
19. Nan has devised units of measure which enables 
him to deal with the quantitative esuects of the environment 
in a precise way. 
20. \'fe can depict information through visual aids. 
III. Skills and Abilities 
A. Social Skills and Abilities 
To develoo the ability to: 
1. Ask intelligent questions . 
2. Read with better under.standing . 
3. Use reference material with ease . 
~ -~ ==~- __ 4. Organize =,.,=o=r=k====-=- _ -= =-=- ---- =-==---=----= 
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I 
I 
I 
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5. Write reports clearly, forcible and correctly 
6. Make oral reuorts 
7. \iri te legibly 
8. Recall past learnings and apply them to the 
present 
B. Mathematical sk ills and abil i ties 
To develop the ability t o: 
1. Read and write large numbers up to one million 
2. Subtract a small number from a large one 
J. Add whole n~~bers 
4. Add and subtract dollars and cents 
5. Multiply a number by a twa or three-place 
multiplier . 
6. Divide by one or two-place numbers 
7. Use our units of measure 
8. Find are e. 
9. Find perimeter 
10. J:t..,ind average 
11. Read line , bar and picture graphs 
12. Draw diagrams to scale 
13 . Dra1v maps 
14. Solve one- and two-step problems 
15. Estimate the answ·er of an example or p roblem 
c. Attitudes and Appreciations 
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To develon the attitude of: 
1. Pleasure to\·tard arithmetic 
2. Coop eration 
3. Understanding 
h. Determination to take an a ctive part in 
developing our community ancl nation a.nd our publi c utili ties -' 
5. A feeling of responsibility of sharing the cost 
of transportation facilities and also t ak ing care of them 
6. Res9ect of individual personality 
7. Research and inquiry 
8. Willingness to do one's share 
9. Unselfishness 
10. Appreciation toward technolog ical progress 
D. Habits 
To develou the habit of 
l. Lis~ening well 
2. Thinking constructively 
3. Organizing our 1110rk systematically 
4. Working well together 
5. Obeying rules of g o8d citizenship 
6. Individual participation 
7. Observing accurately 
8. Following directions carefully 
9. Practicing good posture 
10. Memorizing necess ary facts 
11. Making associations 
12. \'forking inde pendently 
E. Facts 
To review or acquire the fact that: 
1. Periods (ones, thousands, a million) are 
separated by commas. 
2. The numbers you add in an addition example are 
called addends. 
I 3. The answer in an addition example is called the 
I sum. 
I 
4. 'rhe bottom number in a subtraction example is 
called the subtrahend. 
5. The to~ number in a subtraction examule is 
called the minuend. 
6. The answer in a subtraction example is called 
the difference or remainder. 
?. The top number in a multiplication exam-ole is 
called the multiplicand. 
8. The number by which you multiply in a multipli-
cation example is called the multiplier. 
9. The answer in ~- mul ti.I.Jlication example is 
. called the product. 
10. The number to be divided is called the dividend 
divisor. 
11. The number by which you divide is called the 
12. The answer in division is called the quotient. 
13. Th e amount left over is the remainder. 
14. The linear measure table consists of: 
12 inches equal 1 foot (ft.) 
3 feet equal 1 yard (yd.) 
16i fe et equal 1 rod (rd.) 
320 rods equal 1 mile (mi.) 
5,280 feet equal 1 mile 
15. The table of weight consists of: 
16 ounces (oz.) equel 1 pound (lb.) 
100 pounds equal 1 hundredweight ( c~J't.) 
2,000 Pounds equal 1 ton(T) 
16. The t able of squar-e measure consists of: 
144 square inches (sq. in.) equal 1 square 
foot (sq. ft.) 
9 square feet equal 1 square yard (sq. yd.) 
17. The time table consists of : 
60 seconds equal 1 minute (min.) 
60 minute s equal 1 hour (hr.) 
24 hours equal 1 day (da.) 
7 days equal 1 week (wk. ) 
30 days equal 1 month (mo.) 
12 months equal 1 year (yr.) 
365 days equal 1 year 
366 clays equal 1 leap year 
10 years equ1!?,l 1 d.ecade 
100 years equal 1 century 
IV. Possible Approaches 
A. To initi ate the unit: 
1 . Ar:r-·ange pictures and uosters on a. bulletin 
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I board sho1-ring modern highways and city traffic jams. 
I 2. Discuss with the children a motor ride through 
1 
the city of Springfield, Hass achusetts,on a pleasant summer's 
parents the 
4. Visit the site of the new high,"''a.y to see the 
I work that is being done. 
V. Planning Period 
By guiding discussion with the children the te acher will 
I bring out the need for the ne'ttt highway. The children 1 s own 
j experiences with motoring through Springfield will aid here. 
1 The teacher should lead the children to see some of t he 
j problems concerned with building a new highway and,whenever 
I . 
1 possible, point out the use and need of arithme t ic in solving 
some of these problems. 
Under teacher guida.nce the pupils should plan on what 
they want to know about the new high1-1ay, and ho1-r they can go 
about finding their ans,-rere. Committees should be chosen 
ac cording to the children's interests and capabilities to 
cover the di f ferent phases of work. 
VI. Learning Experiences 
A. Consult the local chief of police concerning traffic 
problems. 
B. Visit the site of the new highway to w&tch the 
j building operations. 
C. Visit the local highway department to view highway 
j equipment and discuss highway building and maintenance with 
j the superintendent. 
D. Construct a mural showing highway· construction. 
E. Drew a map showing how the highway passes through 
Ludlow and by-passes Springfield center. 
F. Construct a minie.ture modern highw·ay. 
G. Collect pictures of highwa_y construction and modern 
traffic. 
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H. Gather items from newspapers and magazines concerning 
state, national, and local highway construction. 
I. Write to U. S. Roads Commi s sion and Department of 
Public \vorks. 
J. \'lri te to the Massachusetts Department of ?ublic Works 
K. Write to the S:pringfield Department of Public \'l arks . 
L. Show filmstrips and f ilms on highway transportation. 
~ . Draw line and bar graphs showing possible daily fuel 
consum9tion ~f some of t h e mechanized equipment used on the 
new highway. 
N. Gather data regarding the work on the ne\v highway 
(e.g., number of men working , hours worked, fuel consumption 
of vehicles, miles traveled, cost of materials and equipment, 
salaries of emuloyees). These data are to be used for develop-
ing quantitative understanding and for providing meaningful 
prac tice in: 
1. Re e.d:l..ng a.nd l<Tri tirl€: lerge numbers. 
2. Subtracting small numbers fr om large numbers. 
3. Addi r:g nuwbers. 
iJ. !•ful tiplying numbers by a tlvo-and three-place 
multi plier. 
5. Dividing with a one-or two-place divisor. 
6. vlorking with our units of measure. 
7. Ree..ding line, bar, circle, ancl picture graphs and 
map s. 
8. Solving problems. 
9. Estimating answers. 
0. Arr ang e an exhibit of unit orojects. 
VII. Evaluation ouggestions 
A. Written test of mathematical understandings 
1. In i-vhich number bel oi-·.J does the 5 stand for half 
a million? 
5,347,921 2,507,278 6,450,000 
2. (a) Extend this table far enough to show the 
number of 32's in 195. 3x32: 96 
4x32 :128 
.5x32 :. 160 
'? r ? 
(b) Now· copy and complete this division. 32)195 
3. \'/hat would be the remainder if five 30 1 s we r e 
s ubtract ed from 158? 
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4. \tlhich exam-ple shows hovv to find how many quarts 
t h ere a re i n 8 gallons? 872 8x4 8+4 
5. In this scale drawing Line(a) represents $40. 
b. 
How much money does Line (b) represent? $60 $50 $80 
6. 24+12+24=?xl2 
7. vlhich two numbers d.o you multiply to check 
this example? 406+58=7 
8. In the example below, which nlli~ber would go 
under the 4 in 204? 6 4 5 0 
9. vlhich e:x.ample (a, b, or c) shows the same thing 
a s these subtractions? 78 
a 
24 r 6 
3T78 
-2L1· 
54 
- 24 
30 
- 24 
~ 
b 
24) 7~ 
72 
b 
r 6 
c 
6~ 
6 
I8 
10. 15x53= 785, so how much would you add t o 785 t o 
fi nd 16x53? 
B. Written test on mathematical skills 
1. $9. 7 5 + $47. 6 3 + $82. /..J.4 
2. Take # 37. 42 from $91. 
3. I~1ul t i ply 456 by 208. 
4. 9)4536 
s. 38 ) 2356 
49 
6. The salaries of five father-s who work on the new 
hight«Jay a re as follows: $50 , t65, $75, ~~80, $90. 
e_. \fua t is the average salary'? 
b. How many are belov! av erage? 
7. A truck that travels 240 miles in eight h ours 
must travel how· many mil es an hour on the average ? 
8. J ack ' s father's car can travel 22 miles on a 
gallon of gasoline . How ma ny gallons would it need to go 660 
miles? 
9 . A bulldozer 1.,rorklng on the highway uses 2 qua r ts 
of oi l a day. How many gallons of oil would it use in JO days? 
10. (a) A highway cret~ covered a secti on of the 
highway with asuhalt that was 40 ft. in length and 20 ft. in 
width. How much land did they cover ( surface)? (b) To keep 
people off from the new surfac[ they encircled the area wi th 
1 rop e. How much rope did they need? (c) For every 100 sq. 
f t., 1 ton of asphalt was used. How many tons of asphalt 
1 
were used? How many pounds was that? 
! 1 Test items tak en from, John R. Ul ark, Charlot t e W. Junge, 1 Harold E. Moser, Teachers 1 Guide for Grade J:t..,i ve, Growth in 
Aritrunetic. New York: World Book Company, 1952~ 
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I j Materials 
Road map s 
Rulers 
Yardstick 
Hundred-board 
Egg boxes 
Square yard wall chart 
Cardboard 
Ne'lolrwpa.pers 
lt..,lour and \'later 
Oak t ag to make s quares and rectangles 
Poster paper 
Mural paper 
Pint and que.rt measures 
Graph paper 
Calendar 
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CHAPTER V 
SUGGESTIONS FOR USI NG SELECTED TEACHING DEVICES 
INTRODUCTION 
Listed below are some of the selected teaching devices 
and visual aids which the writer feels are necessary in 
!teaching fifth-grade arithmetic. This is not, by any manner 
of means, e. complete listing of materials that can be used in 
~ t~aching fifth-grade aritr~etic since these aids are almost 
I imitless, aepending upon the ingenuity of the teacher and the 
!availability of the items. 
On the following pages there are illustrations of how 
Jsome of these selected devices can be used in the classroom 
o teach certain skills and understandings in fifth-grade 
ri thrnetic. No effort was me.de to include all the sk ills and 
nderstanding s to be taught in grade five but enough has been 
llustrated to show what materials can be used. in the 
i f' ferent phases of arithmetic e.nd the procedure for . using 
SELECTED TEACHING AIDS 
Tickets or sticks to show groupings and regroupings of 
nes, tens, end hundreds 
A hundreds' board 
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Counting discs or bottle caps 
United States money ( ~)ennies, dimes, and dollars) 
Place value charts 
An abacus 
Fraction charts 
Coherog raph (o r flannel board) with cut-outs of fraction-
al parts of circles and other figures 
Rulers and tape measures 
Wall chart to show units of square measure 
Egg boxe s (some with two rows of six and some \"lith 
!three rm,rs of four 
A mileage indicator 
Posters made with letter cut-outs 
SUGGESTIONS FOR USING TEACHI NG AIDS 
Understanding to be taught: The ratio of the bases from 
eft to right is ten to one; the ratio from right to left is 
ne to ten. Th a t is why our sys tem is called a_ decimal 
lsystem. 
1 Teaching eids: Place value pockets with cardbo ard slips, 
!some of which are tied tog ether in group s of ten, some i n 
groups of 10 tens. 
- · -=---= 
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-
Hundreds Tens Ones 
-
n n n 
·-
I 
Step s in manipulation: 
1. Place 1 one in the one's place. 
· 2. Tie 10 ones together and place them in the ten's 
place. 
3. Tie 10 tens together end place them in the 
!hundred's place. 
The first three steps will show t he one to t en rat io. 
jReverse the p rocedure to show t he ten t o one ratio. 
I 
Understanding to be taught: The relative value of a digit 
dep ends on the amount of transformation (change). The 
relative value of 6 in 60 is 60 ones. 
Teaching aids: Place value pockets with cardboa rd slips 
' 
Hundreds Tens Ones 
-
.DJlllO iZiJODrtO 
• 
. 
6 --------~----~----~~----~------! 
66 equals 6 groups of ten or 60 plus 6 ones. 
~~=-= -"'--·-= - -= - -= -
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Steps in manipulation: 
I 1. Take the six groups from the ten's place and 
untie them. 
2. Allow the children to count the 60 ones. 
Understanding to be taught: (a) A smaller letter to the 
eft of a l a rge r letter is subtracted in Roman numerals. (b) 
sm8ller letter to the right of a larger letter is added. 
Teaching aids: Posters showing the following letters--
I 
1I, V, X, L, C . 
I [] g OJ=6l 
Steps in procedure: 
1. Let children cut out letters and make posters. 
2. Write a number on the board,such as 61. 
J. Let children take their 9osters and form the 
' Roman numeral LXI (61) in front of the class. 
4. Call attention to the nosition of the smaller 
I letters and their value. 
5. Repeat process with the number 41. 
--------------------
--~---=-
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Underste.nding to be taught: 'l'he order of combining group s 
h as no effect on the sum. 
Teaching aids: Flannel board with fractional parts of 
discs 
A B 
j_ -::1 
q g 
J_ 
.1_ ..-
f y; 
3 ~ 
-
cz 'i 
Steps in manipulation: 
l. Place t he fractional parts on the flannel board 
in the order indicated in figure A, and let the children 
'· 
,count the total number of eighths. 
2. Ple.ce the fractione.l parts on the flannel board 
as indicated in figure B, and let the children count the 
'· 
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umber of eighths. 
3. Point to the fractional parts in column A as the 
children count the eighths in the following manner: one-eighth 
lus t wo-eighths equel three-eighths, three-eighths plus 
thre e-e ighths equal six-eighths. 
4. Let children e.dd the eighths in column B in a 
simila r manner . 
be 
Understanding t oAt aught: Carrying in addition is a 
eth od of changing a number greater than nine, (90, 900, 9, 0QO 
linto e.n equivalent number of tens (lOOs, 1 ,OOOs). 
Teaching aids: Plece value pockets with strips in units 
and groups of ten, pennies and dimes, and an abacus 
t 
-{-. Tens 
i Tens Ones 
I n 
--
1 I 
_J 
9 + i -
--------~~--------· 
Steps in manipulation: 
1. Place nine units in the one 1 s place. 
2. Add another unit to the nine and then tie them 
all into one group of ten units. 
-=-'~----- --
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3. Place the ten in the ten 1 s place. 
4. Place ten pennies on a desk. 
5. All0\'1 the chtldren to count them. 
6. Substitute one dime for the ten pennies 
?. Ellicit the similarity between the two procedures 
8. Demonstrate the transformation on the abacus. 
-~ j 
B ~ i r; ~ I• 
b ~ 
~  11 ~ t ~ ~ f ~ ~ [] t; 
, . 
. '
' . 
. 
... 
-
9 ones plus 1 more one equal 1 ten and no ones. 
------=i-.. ----~---""' 
Underst anding to be taught : \'lhe n the sum of the one 1 s 
!column is ten or more the sum is transformed (changed) into 
l the greatest number of tens and added to the digits in the 
ten's column. lf!hen the sum of the ten's column is ten or 
more the sum is tre.nsformed into the greatest number of' tens 
and added to the digits in the hundred's column. 
Teaching aid: Place value pockets 
Problem: 246 
~ 
I 
I 
-=------ --====""===~~='----- -
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A B 
Hundreds ! Tens ones 1 I I 
1 fl (j r t: ----fl11r1!717 . h ., 
2 I .5 1 
= lf@tll71 0 
• 
11 ones equal 1 ten and 1 one 
Steus in manipulation: 
1. Place two groups of one hundred tickets in the 
hundred ' s pocket, four groups of ten tickets in the ten 1 s 
pocket , and six single t ickets in the one's pocket. This 
equals the top addend (246). 
2. Pl ace one group of one hundred tickets in the 
' hundred's uocket, seven groups of ten in the ten ' s p ock et, 
and five single tickets in the one's pocket. This equals 
the lower addend (175). 
J. H~ve the children add the tickets in the one's pocket 
six plus five equals eleven . 
4. Take ten single tickets e.nd tie them into a g roup of 
ten and pl ac e it in the t en ' s p ock et. We now have one single 
ticket left in the one 1 s pocket and e n extra g roup of ten 
carried to the ten's pocket. 
- - --- --- ---=--=----=- --------== 
A B 
Tens 
--Hundreds 1 Tens 
' ~ .... , .. __ __ 
, !Trr 11 17 i,..._.._ __ _ U-+.L...L.<J...--if-....___...!:..L..I.._,__ __ .. ! 
I i 
;__ ____ __j.f7,fr-<ll.I-J.--.J..J.-J-~..J..i-...._- l 
' 2 I 2 
~ :IL _ nn lf illlliL~l~ 
rt -----=1- r-1 · 7 
/7 
1 0 
12 tens equal 1 hundred plus 2 tens 
5. Have the children nmv count the number of 
gro up s in the ten's poqket--five plus seven equal twelve . 
6. Take ten groups of ten and tie them into one 
g roup of one hundred and place it into the hundred's 
pocket. Now there are 2 tens le f t i n the ten's ~ocket and 
one single ticket left in the one's pocket . 
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7. Have the children add the group s of one hundred 
,in the hundred's pocket--three plus one equals four. 
Understa.ncUng to be taught: In subtraction, when the 
fi gure in the one's place in the tou number is smaller than 
1
the figure in the bottom number, it is necessary to ''borrow" 
- a ten from the ten's place i n t he top number. Then change 
I 
it into 10 ones and add them to the figure in the units place 
in the top number. 
Teaching aids: Place value pockets, dimes and pennies, 
1 and algori sms 
Problem: 42 
-18 
24 
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' · Tens Ones Tens Tens Ones Ones 
~-~----~~'-' ....... 7___ 1 
._4 _ _.__2 __ ... J~..,'-~- · _ 2. . 12 .J r--...c_..;;;... __ --r-·.__;.4~--=--~----~ 
·.,..s- [_ -- -
Steps in manipulation: 
1. Place tickets in the place value pockets as 
i ndicated in figure A. 
2. Ellici t the fact that vrhen subtracting 18 from 
142 we cannot subtrect 8 ones from 2 ones. We must, therefore, 
"borrow" 1 ten from the ten's column and change it into 10 
J. Take 1 ten from the ten's place. Unt ie the 
group of tickets and place the 10 ones in the one's place as 
indicated in figure B. 
4. Show the children that we now have 3 tens and 
12 
I 
I the 
ones. 
5. Take 8 ones from the one's place and 1 ten from 
ten's ulace to illustrate the subtraction as shown in 
--=-- --==-
=-~=~--==---=- -- ====-
t 
4 dimes plus 
3 dimes plus 
-1 dime 
2 dimes 
Steps in manipulation: 
00 
2 pennies 
12 pennies 
- 8 pennies 
4 pennies 
equal 
1. I -l licit the fact that the four dimes and two 
pennies equal the minuend (42}. 
2 . Since we cannot subtract 8 pennies from 2 
1 pennies, take one of the dimes and change it into ten pennies 
I 
3. Show that we now have three dime s and twelve 
1 pennies. 
I 4. Take eight pennies from twelve p ennies and one 
dime from three dimes, leaving two dimes and four pennies 
( 24) . 
42 42: 4 dimes plus 2 pennies 
-18 18: 1 dime plus 8 pennies 
?? 
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We cannot take eight pennies from two pennies so we 
t ake one dime and chang e it to t en pennies. 
4 dimes - 1 dime~3 dimes plus 10 pennies plus 2 : 12 p ennies 
-1 dime - 8 pennies 
2 dimes plus 4 pennies 
42 
-18 
24 
~'le can extend the understanding of 11 borroloJ"ing 11 in 
subtraction to a higher level by utilizing an example with 
·numbers in the hundreds ( 6 25-1 79). ifuen using the p l ace 
I 
1
value pockets to illustrate this process,the same method of 
11 borrm..,ing 11 is use d in the hundred's c olumn as v.Ja s previously 
shown f or the ten 1 s column. When using United States money 
to illustrate this process , one-dollar bills are used in 
place of hundreds. The children should know t hat there are 
ten dimes in one do l lar. 
Understanding to be t aught: In multiplication, when the 
product of two digits in the one 1 s place is ten or more, it 
is necessary to transfo -C'm the number into the greatest number 
of tens end add the number of tens to the ten 1 s p roduct. 
Teaching a ids: Place value pocke ts 
Problem: 2x36=? or 36 
X 2 
?? 
Tens 
A 
2x36 -: 
Ones 
Steps in manipul ation: 
B 
1. Place tickets in the pl ace value pockets, as 
indic ated in figure A, to show 2x36 . 
2 . Point out the 12 ones i n the one 1 s place. 
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3. Take .10 ones from the one 1 s place and tie them 
into 1 ten. 
4. Place the 1 ten in the ten's place. Thus: 
Understanding to be taught: Division may mean how many 
times one number is as large as another number, or hm'l many 
roup s of one size there are in a larger group. 
Teaching aids: Pennies or other counting discs 
Problem: How meny three-cent stamps can you buy for 15¢? 
66 
Steps in manipulation: 
1. Place fifteen pennies on a desk. 
2. Have a child divide the pennies into groups of 
t hre e t o show hoY meny grouos of a certain size there are in 
another g roup. 
5 
J ¢.)1.5¢ 
Unde r standing to b e taught: Division may mean the size 
of the equa l parts into wt..ic.h a. nu;nber 1 s di Yided . 
'rea.chi ::Jg aids : Thirty pennies or counters 
Problem: Five girls want to share thirty cents equally. 
How many penni es should each receive? 
Anne J ane Mar;y: Ri ta Pat rl cia. 
( ,?) \!_ ~ I 6 , _ ·_) 
0 '/ I 0/ 0.1) .__., .:../ 
(!i) 0 8 ,_ @ ~~ R \ . 
/ 
.:?) cz} ~~--
---= --~-
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Steps in procedure: 
1. Have five girls stand in the front of the clBss. 
2. Hand to the girls, one penny at a time, the 
thirty pennies so that e~ch has an equal number of pennies. 
1 
she has. 
J. Let each girl tell the class how many pennies 
. tl 
..!... of 30 :6f 
5 
----------~---------
Understanding to be taught: The quotient tells how many 
times the divisor can be subtracted from the dividend. 
Teaching aids: Fifteen pennies or other counters 
Steps in manipulation: 
1. Place fifteen pennies or ·counters on a desk. 
2. Write the subtraction algorism on the board. 
J. As each five is subtracted, take five counters 
from the desk to show that when 3 fives are taken all 
1 fifteen pennies are gone. 
I 
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Understanding to be taught: The remainder in division is 
less than the divisor and indicates that there is not enough 
left over to make another group the size of the di-visor. 
Teaching aid: Place value pockets 
Problem: J1"l'4 
A B 
I Tens Ones 
Steps in manipulation: 
4 r 2 
JID 
c 
--·-·~,---·------
Tens 1 Ones 
- - i.._.,· . .---------'fi.Lt ..... 17 ~~-
1. Place 1 ten and 4 ones in the place value 
pockets. 
2. Transform the ten into 10 ones and place in the · 
lone 1 s plece as indicated in figures A and B. 
J. Divide the 14 ones into four g roups of threes 
!with two left over as indicated in figure C 
! 4. Illicit the fact that if we had one more left 
over we could make another group. Since we don't, we say we 
have e remainder of two. 
-------~------------
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Unclcrstanding to be ta;J.ght: A fraction equals one or 
ore equal parts of a unit or object. 
Teaching aids: Flannel board with fractional parts of 
discs, one pint bottle, and one quart bottle 
----~---( . 
I . ...L I itT©/ : T 
.1 i. I 
_j/ 
Steps in manipulation: 
1. Place discs divided into equal parts on the 
flannel board as indicated. 
2. Place 1 one-half over the other to show that the 
are t h e same size. 
J. Have the children count the number of halves in 
t the whole disc. 
4. Repeat with the discs divided into fourths, 
eighths, and other fractional uarts. 
5. Fill a pint bot t le v.rith water and dump it into 
a quart bottle to show tha t one pint is one-half a quart. 
6. Fill the pint bot t le again with water and dump 
' it into the quart bottle to show th8t there are two pints in 
a quart. 
Understanding to be taught: A fraction may mean that a 
group of wholes has been divided into equal parts. 
' . 
Teaching aids: Counti rg discs 
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Probl·em: Three boys found six marbles. What part of the 
l six marbles will each boy get? 
I 
im Henr;v o·o 00 00 
_L I I ._L 
-3 3 3 
Steps in manipulation: 
1. Have three boys stand in front of the class. 
I 2. Divide the six co unters evenl~r among the three 
I boys. 
). Illicit the fact that each boy has two counters 
one-third of the grou~ of six. 
Understanding to be taught: A fraction may mean tha t a 
number is divided by a larger number. 
Teaching eids: Flannel board wi th cut-out discs. 
Problem: How cs.n we divide two slices of watermelon 
I between three boys evenly? 
I 
-==- -----
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J'im Henry Bob 
~ 
2 
-.3 
Step s in manipulation: 
1. Place two ~'ihole discs that are di vi·ded into 
!
thirds on the flannel board. 
2. Have three boys come to the front of the class. 
]. · Divide the six-thirds evenly among the three boys 
so thB.t each boy has two-thirds of a wh ole. 
Understand.ing to taught: The denomine.tor of a fraction 
lt el 1 s u.~ "Ghe nnmbe r of equal parts an object is divided into, 
1 r the size of the parts. 
Understanding to be taught: The numerator of a fraction 
jtells the number of equal parts of an object ·we e.re talking 
about. 
Tes.chi rg aids: Flannel board wi t h discs divided into 
tfourths. Three of the fourths should be one color, while 
one of the fourths should be another color. 
Steps in manipulation: 
1. Place the fourths of the disc on the flannel 
lboard as indicated above. 
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I 2. Illicit t he fact th8_t the shaded fourths is the 
lpart of the pie that was eaten. 
3. Ask the class, 11 What part of the pie was eaten'? 11 
4. Illicit the fact that in the fraction the 
number above the line is the numerator and it tells us the 
number of equal pe_rts of the pie that were eaten. 
5. Illicit the fact that the number belov.J t he line 
is the denomina_tor. It tells us that the pie was divided 
linto four equal parts. When a whole is divided into four 
equal parts, each part is called a fourth. 
Understanding to be taught: The denominator tells how 
large the parts are. 
Teaching aids; Flannel board with fractional parts of 
1discs. 
I 
I 
Steps in manipulation: 
_I 
6 
1. Place on the flannel board the discs that are 
ivided into fractional parts as indicated above. 
2. Have the children count the number of parts in 
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ach disc and compare them with the corresponding denominators 
3. Take one-half and place it over one-third to show 
difference in size. 
4. Take one-fo~rth and pl ace it over one-sixth to 
!show the difference in size. 
5. Illicit the fact that the more equal parts an 
bject is divided into, the smaller parts. 
--------~-----------
Understanding to be taught: The numerator tells how 
any equal parts we are talking about. 
Teaching aids: Flannel board with fractional parts of 
discs, and rectangular figures. 
~ [~ i 
.L J 
'I 
'I tl .Y ·-' ~ 
Steps in manipulation: 
1. Place the figures on the flannel board as 
indieE·t ed above. 
2. Call attention to the number of equal parts in 
each figure. 
3. Have children ~ o to the flannel board and take 
:off fractional parts as you dict ate--one %, three is. 
I 
I ---------------~--~-
Underste.nding to be taught: The numerator of a :9roper 
fraction is less than the denominato r. 'I1herefore, a proper 
" fraction is always less than one whol e. 
Te aching aids: :B,lannel board with fractional parts of 
discs . 
A B c 
CD / 
·/----~ 
' lj 3 { I {TI -
· ........ 
:J. 'f 
-
'?4 
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Steps in manipulation: 
1. Place the whole discs and fractional parts of 
discs as indicated. 
2. Tell the children that in the fraction i , the 
denominator 2 shows that the object was divided into two equal 
parts. Point to figure A. 
J. Tell the chi ldren that the numerator 1 indicates 
j just one of those equal parts. Point to figure B. 
--------------------
Understanding to be taught: Both the numerator a nd 
1 denominator of a fraction may be divide d. by the same nwnber 
without chang ing the value of the fraction . 
Teaching aids: Flannel board with fractional parts of 
1d1scs. 
A 8 
___ I 
-=---
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3teps in manipulation: 
~ 1. Place a disc divided into f ourths on the 
·~ 11..-'\. ............ v~ lf'1 ..., ... n,, board. 
2. Tak e two-eighths and pl ace them over on e of the 
fourths to show that two-eighth$equal one-fourth as indicated 
in f i g ure A. 
3. Take six-eighths and_ plac e them over three-
lrourths to show that six-eighths equal thre e-fourths . 
I 
4. Write the division algorism on the blackbo a rd 
as indicated in figure B. 
5. Illicit the fact thet as the parts get larger 
there are fewer in number. 
Understanding to be taught: Both the numerator and. 
1 denominator can be multiplied by the same number \<li t hout 
chang ing the value of the fraction. 
I Teaching aids: Fl annel board with fractional parts of 
I discs. 
3 
X 4 
6 
"8' 
- --=--"'------'--=- ---- ---~===-
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Steps in manipulation: 
1. Rep r esent three-fourths with fractional parts. 
2. Show that three-fourths equal six-eighths after 
' both the numerator and denominator has been multiplied by 
I two. 
3. Place fractional parts (three-fourths over 
(six-e ighths) to show equallity of size. 
4. Illicit the fact that as the parts get smaller 
in 
I 
I 
I 
size there are more in number. 
Slcill to be taught: Adding like fractions : c.·._,_.. , ~ t- f 
Teaching aids: Flannel board and fractional parts of 
discs. 
+ 
· ---· 
1 
~ 
2 
Ij: 
---
I -"- - -==--=- -=-- -~==-~-
1 
Steps in manipulation: 
1. Represent each addend with fractional parts 
I I ). ( lj and ~ ) . 
iscs 
2. Combine parts. 
--------~----------- , 
1 t I-Skili to be taught: Adding mixed numbers: e.J·, J.l( It 
Teaching aids: Flannel board with fractional parts of 
I 
t---+~:Ll ::: ;;.. Jj 
,L 
_)~ 
~====~======~--=-=======-=-==~======~==============~~====== 
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Steps in manipulation: 
1. Represent each addend with fraction al parts and 
(2i- and. li). 
2. First combine the parts (i and i); then combine 
wholes. 
i.scs 
2 l 
J. Change the ~ to 2. 
Skill to be taught: . Adding unlike but related fractions: 
e. r; . .J .L -r J... 
f! 'f l.. 
Teaching aids: Flannel board 1...ri th fractional parts of 
+ 
----------------------------------------
Step s in manipulation: 
1. Represent addends with fraction al parts (~and i). 
2. Change 1.t to f . 
I 
3. Combine fractional parts (fourths). 
-~==~=== 
---~ 
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Skill to be taught: Adding unlike but related fractions 
hen the sum is more than 9nes whole and demands reduction :e.;., 
- "t-
Teeching aids: Flannei -Joard and fractional parts of 
disc 8. 
1 - 3 2-b 
Steps in manipulation: 
1. Represent addends with fractional parts. 
2. Change the one-half to three-sixths. 
). Combine the fractional p~rts (sixths) 
4. Change six-sixths to one whole and two-sixths to 
lone-third. 
I 
- - - ----~~-------
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Skill to be taught: Subtracting a fraction from a whole 
t 
, umber: e.;·) 'I - y 
I Teaching aids: Flannel board wi th whole and fractional 
arts of discs . 
~ -
·• 
i.{ 
-it 
I 
~ 
Steps in manipulation: 
l. Repres ent the minuend with four whole discs. 
2. ChBnge one of the wholes to four-fourths. 
1 
3. Remove one-fourth from the minuend to show the 
I difference. 
Skill to be taught: Subtracting unlike but related 
j I fractions~ e.;·J "'¥ - 1 
Tea.ching aids : Flannel board with fractional parts of 
discs. 
Steps in manipulation: 
j_ 
'I 
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1. Represent minuend and subt rahend with fractional 
· parts (three-fourths and one-half). 
2. Change the one-half to two-fourths. 
1 J. Remove two fourths from both subtrahend and 
I 
minuend to show the difference. 
I 
Skill to be taught: Subtracting unlike and unrel ated 
9 /..L j_ fr~wtions: e. (/' ) J - ~ 
discs 
-
Teaching aids: Flennel board wi th fractional parts of 
l 
2 
Steps in manipulation: 
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1. Represent minuend and subt rahend with fractional 
parts and wholes (one and one-third and one-half). 
2. Change one and one-third to eight-sixths. 
3. Change one-half to three-sixths. 
4. Remove three-sixths from both the subtrahend and . 
l the minuend to show the difference. 
_=:_ --=- =---'--'=--= --- -
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I Skill to be taught: Multiplying a f raction by a whole 
' number;e.;·.J JXf 
I 
Teaching aids: Measuring cups end we.ter; fractional part 
of d iscs with a flannel board 
r 
~---~.- --·- · ---...,. ~---· 
-= f ' I ; ! '/': . '' 
.I I . //I . :/ //;.. j ~ %~ i t_~ y . " y , . l '7:7" ,I/ 4£----2 ~ --~ -r/:.-·· >I ~1 / ~I / ~ /1 /:I ' //, . · .. -. _ _ J; ·I . / k. .J 
) X t: 2 ~ 
Steps in manipulation: 
1. Fill three measuring CUl)S three-fourths full of 
we..ter. 
2. Pour this water into three other me a suring cups-
filling two full and another one-fourth full. 
't'-,. 
~ 
~ 
i 
...... 
3 
f. 
'f 
-; 
.-:!..-
t 
; 
----==== -
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Steps in manipulation: 
1. Represent the multi~licand with fractional parts 
2. Place the three-fourths representation three 
1 
times on the board to illustrate the multi ulier. 
J. Combine the fraction al parts to show the 
product. 
----------------- --~ 
Skill to "be taught: Multiplying a whole number by a 
I fraction : e. J 'J .1.. )( 3 
I - 'f 
I -
1 Teachi ng aids: Flannel board with fractional p2 rts of 
I discs and whole discs 
A 
B 
c 
1 12 -
4 of 4 -
12 
- """'"I+ 
-
--
E . 
Steps in manipulation: 
3 (.!. ) : 
't 'i 
2 1 
4 
1. Place three whole discs on the flannel board. 
~-4t==·--- -86 
2. In order to find three-fourths of three we must 
I first change the three wholes to fo urths, as in figure B. 
J. Divide the fourths into four equal We groups. 
' now have four equal groups of three- fourths. 
4. Take three of these equal group s of three-fourth 
(~rhioh is one-fourth of t"rel ve fourths) and place them to-
lgether on the flannel board as in f igure D, showing nine-
fourths. 
5. Change the nine-fourths into two \Jholes and one-
!fourth. 
Understanding to be taught: A decimal fraction is 
another wey of writil~ a common fraction. Both indicate an 
I equal part of ~ whole. 
I 
l 
I 
I 
Teaching aids: Hundred board and a ~icycle mile age 
I indicator 
I 
Procedure: 
'7 ;" 
"/ I {) 1im! [ _! I r • ! r 1 r 
~-! I _ _ ;1 ,_ -+-t--+--f--1 ~,;---r--; -- --~ 
i ! r- I I I ~-~~t -, ~-t I I ~ 
.. __ L __ .(.._ --+-- +'----~-' --+--+-----'·+-l _ 
~- - ___ L_ - --- t--+--+-+--+-' - -t 
~ i 
. ---r---··t---- - --- -- - --, j -;- t- -- ·--- r-r-~~t1 I :.~.z~_;;~ /-,-~ 
~ ... .. .. ~ · ··· .. · · -~ -- -
_,... 
ll -- -- -· ---- -... ;: . 
. ('i 
I 
...L j)i_ . • f 
/ 0 
The childl"'en s hould count the squares in the 
87 
hundred board . One square should then be me,rk ed so that the 
children can see it is one equal part of the whole board. 
I Since there are one-hundred squares in the whole board, the 
square marked would be 1 or .01 of the whole board. 
100 
Let the children count the number of rows of square 
---===-- = 1f==== -- -
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I on the board. Mark off one row. Since there are ten rmvs of 
I 
1 squs.res on the board, one ro'\1 would be 1 of the board, whic 
I 10 
i may be wri tt en also as .1. 
The mileage indicator can be used to help the pupil 
understand the mathematical meaning of a decimal fraction. 
The ·indicator .- should be set so the t t he dial 
registers zero in each place of the trip dial. The pupil 
should turn the stem on the back of the instrument. This 
stem controls the rotation of the numbers which appear on the 
dial. He will find that when the dial on the extreme right 
makes a full rotation the dial next on the left makes one-
tenth of a turn. Thus, after the first rotation of the dial 
on the right, the number sho'!!m will be 10. A different 
color differentiates the numbe r in the tenth's place from 
the figures to the left of this place. The number indicated 
is 1.0, which me2ns one v-.rhole and no tenths. The number 
shown in the dial above is 1.7. This amount may be expressed 
with c ommon fractions as 1 7 
10 
--=---- ---=- ---~---- -- -- - -
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Underst~nding to be taught: To find the number of square 
inches in a rect angle we multiply the number rows one inch 
wide by the number of square inches in a row~ 
Te aching aids: Wall chart, checke r board, egg boxes, and 
f---------,-------r-------: 
Procedure: 
~-------~~"~'~,~, ~-----~~ 
I 
; : J 
- - .. .. ~ 
- - -L-- ---1-- ___ _j 
i 
1. Have the children me e sure the square inches in 
j the center block. 
2. Have the children count the numbe r of rovJs of 
square in ches and the number of square inches in eech row. 
J. Multinly the two. 
4. nave the children count by ones all the square 
inch block s in the center block to see if their answers 
--=----- = 
90 
coincide. 
Af ter practicing with the aforementioned wal l chart, 
I a ch eckerboard, egg boxes, and hundred boa rd may be used to 
1 illustrate the rule for finding area . 
91 
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